1.Introduction
As known, the dynamics of the neutral fermions with anomalous magnetic moments are described by Dirac equation with non-minimal coupilngs of neutral fermions with electromagnetic field [1] , [2] :
where µ-is anomalous magnetic moment, 1 2 Σ is spin operator,and defined by formula (21,21) of [1] operator α is defined by formula (21,20) of [1] .The last term described by lagrangian:
in Dirac equations is obtained in [3] and depends only on r [5] in case of monopole (for monopoles see e.g. [4] and references therein) which have both electric and magnetic fields.
In this article we consider cylindrically symmetric bound states and resonances of particles with anomalous magnetic moments.
It is of interest to consider several special cases in particular:
1)Particle energy levels in pure electric axial field case ( E = (E r (r), 0, 0)) which created e.g. by homogeneously charged cylinder.
In accordance with [6] we have:
and
where σ is density of charge of the unit of length of the cylinder.
Also we consider second order equations for axially symmetric Z 0 (r)-boson field, radial axially symmetric magnetic field obtain second order equations for case of bound states of fermions in the radial electric and magnetic fields [5] , and also obtain second order equations for case of pseudoscalars described by last term in Dirac equation (1) .
Radial axially symmetric electric field
In ref. [8] has been obtained the system of equations for radial functions (see below formulas (20)-(23)in which we add also radial magnetic field besides radial electric field).Below will be presented the second order equations which obtained after excluding two of four radial functions:
The presence of the i mean that one of the radial functions must be purely imagine.
Analogous system of equations obtained if we esclude φ and consider χ as χ = (e ilφ f 3 (r), e i(l+1)φ f 4 (r)):
In case of electric field created by charged line or charged cylinder at r > a we obtain:
Inside homogeneously charged cylinder we obtain:
where Ω =
z we see that at p z = 0 both equations decouples and every of them is the same as for 2-dimensional harmonic oscillator and in accordance with [10] we have the following energy levels:
Analogously for second equation in result for energy levels we must replace:
The particle is localized at distances r H ∼ ( Above was considered energy levels of neutrons in case infinite radius of the cylinder. It is of interest to consider also case of the finite radius of the cylinder.
For this purpose we must find wave function inside and outside of the cylinder and in this case energy levels of neutrons will be defined from condition:
Inside cylinder as we seen above we obtain equation which is equivalent to the 2-dimensional harmonic oscillator and radial wave functions are expresses through degenerate hypergeometric function:
where ω = 4|µσ| ma 2 ,x = mωr 2 . Outside of the cylinder radial wave functions are expresses through Macdonald's function:
Below we consider case of the charged line.
In the limit:
we obtain Coulomb-like spectrum for energy levels of neutrons in the field of charged line.
Indeed, if l is not equal to the 0, −1 we can put in equations (5), (6) l − 2µσ ≈ l in the limit µσ << 1.At l = 0, −1 must be
where r B = 1 µσpz is Bohr radius (see below).Substituting r B in (18) we obtain again the condition µσ << 1.Thus, in the limit µσ << 1 at l = 0, −1 term = (0 + µσ) 2 r −2 must be neglected, and we obtain for all l the following equations:
This equations are similar to equations obtained in [7] where has been consider non-relativistic neutrons energy levels in the magnetic field H = (0, H φ (r) = 2I/r, 0) if we making the following replacement:
Thus, energy levels is also same and in accordance with result of [7] and substitution (21) are defines by quantum number n:
It must be noted, our consideration is relativistic,only assumption µσ << 1 has been used. In the near future we will present the solution where µσ is not small.
Radial Axially Symmetric Magnetic +Radial Axially Symmetric electric field and bound states of neutral fermions with an anomalous magnetic moments
In this paper we consider also bound states of neutral fermions with an anomalous magnetic moments in radial axially symmetric magnetic field
H(r), 0) which analogously to the above considered electric field in case of cylinder has the following form:
where σ m is density of magnetic charge of the unit of length of the cylinder.
It is interesting to notice that equations for radial magnetic field is similar to equations for magnetic field H = (0, H φ (r), 0) considered in [8] .
In non-relativistic approximation we have the following system of equations (instead Dirac equation has been used Pauli equation with non-relativistic spinor φ = (f 1 (r)e i(l−1) φ, f 2 (r)e il )):
This equations are similar to equations obtained in [7] where has been consider non-relativistic neutrons energy levels in the magnetic field H = (0, H φ (r) = 2I/r, 0). It is seen from the following replacement in above derived equations (),():
Thus, energy levels is also same and in accordance with result of [7] are defines by quantum number n:
Fermions with anomalous magnetic moments in magnetic field
the equations has been obtained in [5] :
where
Excluding two of four components we obtain the system of two second order equations:
Majorana neutrinos
In this paper we consider second order equations for Majorana neutrinos(g V = 0).For this purpose it is necessary writing Dirac equation:
in component form and excluding one of the component.
combinations of spherical spinors with different P -parity (analogously [9] , because in studied case P-parity violation take place ) 1 :
we obtain the following system of the second order equations:
Analogously, excluding φ and presenting χ as:
we obtain the system for g 1,2 : 
where:
a ± = ǫ ± m (ǫ ± m) 2 − µ 2 H 2 (63)
During derivation of this formulas we take into account that div E = 4πρ,div H = 4πρ m .
In nonrelativistic limit terms which are proportional to the a ± , b ± are small and may be neglected.
We see, that terms (µE(r)) 2 ∼ r −4 (µH(r)) 2 ∼ r −4 are repulsive and prevent fall down on the center.
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